ABSTRACT
INTRODUCTION
Fungi and mushrooms play an important role in ecosystems. They participate in the process of decomposition of live and dead matter, which often causes, particularly in the forest sector, considerable damage. During their short life, mushrooms in their bodies accumulate important substances for human nutrition. Cultivated mushrooms were found to be a good source of: vitamins [24, 27] , dietary fibres, polysaccharides, α-and β-glucans which have immunostimulating, immunomodulating and anti-cancer properties [29, 30] . Mushrooms contain β-carotene, lyco-pene, tocopherols [24] , phenolics, and flavonoids with antioxidant effects [6] . They contain a number of biologically active substances that function as enzymes, protease inhibitors, lectins and so on [15] . Edible wild grown mushrooms are relatively rich in essential trace elements such as potassium, phosphorus, selenium, iron, zinc, manganese, and copper [3] , but also absorb toxic elements such as mercury, cadmium, lead, silver and arsenic from the substrate, which are hazardous in the diet [5, 8, 9, 10, 11] . Many studies have drawn attention to the occurrence and concentration of toxic elements found in the fruiting body of mushrooms.
In order to obtain valuable biologically active substances from fungi, researchers have developed new technological methods of cultivating fungi on substrates such as straw, cereals and other agricultural raw materials [17] , or fungi are grown as a tissue cultures with a strictly defined composition of the substrate [16] .
The aim of this study was to examine the content of chemical elements in the dried fruiting bodies of edible wood decaying fungi such as Honey mushrooms (Armillaria mellea), Shiitakes (Lentinus edodes) and Oyster mushrooms (Pleurotus ostreatus) grown in various substrates in different countries.
MATERIALS AND METHODS
As experimental materials, we used homogeneous powder of the dried fruiting bodies of Honey mushrooms (Armillaria mellea) originating from Slovakia -mushrooms were picked up in the forest; Shiitakes (Lentinus edodes) originating from China -mushrooms were bought at the store and Oyster mushroom (Pleurotus ostreatus) originating from Hungary and China (mushrooms were also bought at the store) and originating from Slovakia (small village Lemešany) -mushrooms were cultivated on wooden blocks. anti-microbial properties [5] ; [13] . These properties have attracted the interest of many pharmaceutical companies as a rich source of innovative biomedical molecules.
Mushrooms have the ability to accumulate not only toxic but also the essential chemical elements from the environment in which they grow. Therefore, mushrooms can be used as an indicator of pollution in particular in the areas of mining and metallurgical metal processing [8] ; [9] ; [10] ; [11] . Cultivated mushrooms are characterized by a lower content of toxic elements [8] .
The mean content of chemical elements is presented in the . Z h a n g et al. [31] reported the potassium content in a range of 29 000 to 45 000 mg.kg -1 . K a l a č [10, 11] determined that the calcium content was in a range from 100 to 500 mg.kg -1 DW. Z h a n g et al.
[ 31] reported that the calcium content was in a range from 35 to190 mg.kg -1 DW. Our results of the calcium content in mushrooms corresponded with these published results.
The usual contents of magnesium in wild growing mushrooms are in a range from 650 to 1300 mg.kg -1 DW.
K a l a č [10] ; [11] determined that the magnesium content was in a range from 800 to 1800 mg. [28] is set at about 0.2 and 0.3 mg.kg -1 fresh weight for cadmium and lead, respectively, in cultivated fungi. Assuming that the dry matter content of mushrooms is 10 %, these same limits for dry material will be ten times higher and approach 2.0 and 3.0 mg.kg -1 dry weight for cadmium and lead, respectively [21] .
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The mercury content in our samples of mushrooms was found in the range from 0.011 mg.kg -1 DW in Shiitakes for fresh mushrooms ( Table 1) .
The lead content in our samples of mushrooms was found in the range from 0.631 mg.kg -1 DW in Shiitakes (Lentinus edodes) fruiting bodies originating from China to 1.978 mg.kg -1 DW in fruiting bodies of Oyster mushrooms (Pleurotus ostreatus), also originating from China (Table 1) .
Both cultivated mushrooms did not exceed the hygienic limit of 0.3 mg.kg -1 for fresh cultivated mushrooms.
In Honey mushrooms (Armillaria mellea) fruiting bodies we found the arsenic content to be 0.094 mg.kg [18] .
As it is evident from our results, edible wood decaying fungi have the ability to take up some amount of silver from the substrate. The highest silver content of 2.503 mg.kg -1 was found in the fruiting bodies of the Oyster mushrooms (Pleurotus ostreatus) originating from Slovakia (Table 1) .
A considerably lower silver content of 0.748 mg.kg Some species of mushrooms may accumulate high amounts of silver from the soil contaminated with silver [2] . This provides the opportunity to obtain silver in other way than mining.
CONCLUSIONS
In general, fungi play an important role in the biosphere of soils and are intimately involved in the cycling of elements in both organic and inorganic substrates [7] .
Wild growing mushrooms are also known as an unfailing source of biologically active substances used for many years in herbal medicine which is now the inspiration for finding and developing modern drugs. Mushrooms are consumed as a delicacy, and particularly for their specific aroma, taste and texture can be culinary processed in different ways.
However, it is necessary to remember that edible mushrooms can accumulate high amounts of toxic elements (mercury, cadmium, lead or arsenic). This can cause serious health problems especially in mining and metallurgical processing areas where the mushrooms grow in an environment highly contaminated by pollutants. The contamination of cultivated mushrooms with toxic elements is lower than contamination of edible wild growing mushrooms.
But it also depends on the quality and composition of the substrate. If the substrate is contaminated with toxic heavy metals there is a risk of their accumulation in the fruiting bodies of mushrooms.
